Several years ago a sample of honeycomb containing dead larvae was sent to this laboratory from the Province of Manitoba for diagnosis. The dead larvae did not appear to have the characteristics of either European or American foulbrood diseases. However, microscopic examination of stained preparations revealed large numbers of spores with heavily stained walls and sporangial remnants which gave a rectangular appearance to the whole. This unusual characteristic prompted further investigation. Some time after this study was initiated a sample of comb was sent to this laboratory by Dr. J. E. Eckert of the University of California and was found to contain similar spores. This observation suggested a wider distribution of the organism than was originally envisioned.
The organism grew readily on most of the common laboratory media, as well as on yeastglucose CaCO3 agar on which it was maintained in stock. The procedure for identification was carried out as described by Smith et al. (1952) and the results given below are based on the examination of four strains, after repurification. A number of other spore-formers from the divisional culture collection were included in this study for comparison.
The bacillus formed spores in definitely swollen sporangia; produced acid without gas from carbohydrates; hydrolyzed starch and produced neither indole nor acetylmethylcarbinol. It did not grow at 45 C. These characteristics showed a close relationship to Bacilluts circulans, yet other attributes suggest that this organism may be a new species.
The vegetative rods on nutrient agar at 37 C are 0.3 to 0.5 ,u by 2 to 5 ,u with rounded ends and are gram variable after 20 hours; they appear somewhat larger on glucose nutrient agar; small fat granules may be present. At this time approximately 20 per cent of the cells are motile and few sporangia are produced by most of the strains; however, several produce a fair number 1 Contribution No. 388. within 24 hours. After 48 hours the cells contain granulose as well as small fat granules but no metachromatic bodies. Many sporangia (definitely bulged and spindle-shaped) and spores are formed, the latter being located centrally to subterminally. The spores possess heavily staining walls and terminal (occasionally also lateral) sporangial elements which give them a characteristically rectangular appearance, as may be seen in figure 1. The spores themselves are oval to cylindrical and vary from 0.8 to 1.1 ,u in width and 1.5 to 2.0 ji in length.
Colonies on nutrient agar are thin, spreading, translucent, becoming more opaque with time; on glucose nutrient agar they are small to medium in size, opaque, white to yellowish, entire, raised and glistening; motile microcolonies were not observed. Nutrient agar slants show good growth which is flat, spreading, somewhat opaque, glistening and whitish, especially after 48 to 96 hours. Growth is more rapid and much heavier on glucose nutrient agar, and in 48 hours develops a distinct yellowish tinge; it is quite adherent. Nutrient broth shows light to fair growth in 24 hours, with a distinct and characteristic pellicle which is adherent and rather hard to disperse; after 48 hours the pellicle settles to the bottom of the tube. Glucose nutrient broth has no pellicle, and supports fair growth with a sediment which is readily dispersable.
All It is apparent that this organism differs from B. circulans in a number of characteristics: rectangular appearance of the spore with its adhering sporangial remnants; absence of motile microcolonies; distinct pellicle in nutrient broth; yellowish color on glucose nutrient agar; absence of acid from media with arabinose, xylose, lactose and mannitol; strong hydrolysis of casein and reduction of nitrate; heavy sediment anaerobically in glucose broth and lower temperature requirement. The newly isolated bacillus also differs from Bacillus macerans in most of the above characteristics as well as in its inability to produce gas from carbohydrates. On the basis of these characteristics there appears to be some justification for considering this organism a different species for which, considering its apicultural origin, the name Bacillus apiarius is given.
Since this organism was isolated from dead honeybee larvae, colonies of bees were fed spores in sugar syrup or were sprayed with heavy spore suspensions. There was no evidence that this organism was pathogenic. More likely it is brought into the hive by foraging bees and develops on dead larvae as suggested also for Bacillus pulvifaciens, another apparently nonpathogenic organism isolated from dead larvae (Katznelson, 1950) .
